The First Quarter of the 20th Century
In 1907, Bennett contrasted a growing "industrial education" movement in the schools, which was "cultural by virtue of being highly vocational," with manual arts, which he defined as "work that is cultural first and then vocational" (p. 190) . He recommended that the manual arts profession make specific and deliberate adjustments to meet more vocational demands (p. 193-195) . A decade later President Woodrow Wilson signed the Smith-Hughes Act, which initially provided $1.86 million in funding for vocational programs in public schools. As Snyder (1992) noted:
There were now two similar, yet distinctly different, forms of industrial education provided for by the American public educational system. Traditional general education programs, whether they were called manual training or industrial arts, were now in company with the new vocational education program (p. 90).
Meanwhile Teachers College, Columbia University faculty members Bonser, Mossman, and Russell were formulating the industrial arts movement in reaction to the lack of social and cultural context of manual training (Bonser & Mossman 1923; see p. 479) . Whereas today the general-education conception of technology education can claim its theoretical basis directly from the culturalindustrial conception as interpreted by Bonser and Mossman (Foster, 1994) , the actual practice of the field may in fact be more closely associated, at least historically, with the distinct movement of manual training (Lindbeck, 1972) . 2
From the 1960s to the 1980s
Cochran's (1968) dissertation and subsequent book (Cochran, 1970 ) provided detailed accounts of twenty competing approaches to industrial arts, primarily from the 1960s. What is of special interest is the means employed by Cochran to divide the approaches evenly into four groups of programsintegrative, occupational-family, interpretation-of-industry, and technologyoriented-based on Swanson's (1965) four "visualizations" of industrial arts. Both Swanson and Cochran viewed varying conceptions of the field from the point of view of "a body of knowledge from which to draw…content" (Swanson, 1965, p. 59) , whereas in this study, conceptions which viewed technology education as a process or methodology were considered along with content-oriented conceptions of the field.
In 1973 AIAA president DeVore suggested that the name of the association be changed to the "American Technology Education Association" (p. 484); soon he and Lauda were suggesting that the name of the profession be changed "to technology education to reflect cultural reality" (DeVore & Lauda, 1976, 145) . By the turn of the decade, technology-instead of the traditional industry-was often being considered the content base for industrial arts in the US. This was evident in the influential Jackson's Mill curriculum (Snyder & Hales, n.d.) , which refined earlier works by Warner (1947) , Olson (1957) , and others, and subdivided industrial arts into communication, construction, manufacturing, and transportation. The name of the American Industrial Arts Association was changed to the International Technology Education Association in 1985 (Streichler, 1985 .
It should be noted that most of those who urged the profession to carefully consider the name change were not simply opposed to change. In fact, they were generally in favor of progress in the field. Other suggestions for advancing the field included teaching the industrial sciences (Lange & Hayes, 1981) , industrial technology (e.g. Wright, 1985) , aligning more closely with vocational education (Good & Good, 1981) , and many others.
The Present
The recent technology education literature is replete with new approaches to technology education, a number of which have appeared repeatedly. Some are more commonly associated with certain levels of schooling (i.e. elementary, middle, high-school) than others.
Several of the approaches have an integrative theme, often involving science content or instruction. These include math/science/technology integration (e.g. LaPorte & Sanders, 1993) , the science, technology, and society view (e.g. Roy, 1990) , and the practical science approach (White, 1983) . The engineering systems approach (e.g. Bensen and Bensen, 1993) is also a variation of this.
Many writers advocate viewing technology education from an organizational standpoint. A career-awareness focus has been suggested as part of an elementary program (e.g. Technology Student Association, 1994); the modular approach (e.g. Neden, 1990 ) is often advocated for middle or juniorhigh schools, and a "tech-prep" program as a part of-or the basis for-a highschool program (Conroy, 1995) . Technology education has also been viewed as constructive methodology for teaching important content from other school subjects (Kirkwood, 1992a (Kirkwood, , 1992b , or as a student-centered means for increasing self-awareness and self-worth (Maley, 1973; Petrina & Volk, 1991) .
Finally, others see new roles for technology education in schools. Examples of this include the process-driven design and technology (Todd & Hutchinson, 1991) or problem-solving (Sittig, 1992) view, and the quickly growing field of educational technology (Hornsby, 1993) .
Purpose of the Study
Although the alternatives for technology education today may differ from those advanced in the early 1980s, it is clear that the profession has many directions from which to choose. The purpose of this study was to identify the opinions of leaders in technology education in the United States regarding future directions for the field at the elementary, middle, and high-school levels.
Specifically, the study was designed to address three research questions: 1. Which approaches are perceived by the selected leaders of technology education as most appropriate for elementary-, middle-, and highschool technology education? 2. Are the opinions of the different groups of leaders regarding appropriate approaches for technology education similar or different? 3. Do leaders feel that the same approach(es) to technology education are applicable at all three levels of schooling?
Methodology

Perceptions of Members of the Profession
In the field of technology education, a common method of determining the perceptions of individuals has been the use of a survey instrument. For example, Bensen (1984) randomly sampled AIAA members, asking their opinion regarding the name of the profession. That survey generated data which allowed comparisons between different groups of industrial-arts professionals. Shortly after the Bensen study, Dugger coordinated a series of annual "surveys of the profession" (e.g. Dugger, French, Peckham, & Starkweather, 1991) . The surveys were designed to collect various data, most prominent among them high-school course offerings. They have often been used in the literature to show a lack of change in the field over time (e.g. Komacek, 1992) .
Population
An effort was made to include a broad array of leaders in the profession, including classroom teachers, supervisors, teacher educators, pre-service teachers, and members of the boards of directors of professional associations.
Leaders among those in the latter category were the eight members of the American Vocational Association's Technology Education Division (AVA-TED) board and the twelve members of the Board of Directors of the International Technology Education Association (ITEA). Leaders among preservice teachers were the six student officers of the Technology Education Collegiate Association (TECA).
The forty-six recipients of the 1994 ITEA Teacher Excellence Award were the leaders among classroom teachers; department chairs, or the person responsible for the technology education program, of the twenty-nine technology education programs accredited by the National Council for Accreditation of Teacher Education (NCATE) were selected as leaders among college professors. Finally, leaders among technology education supervisors were the fifty-five state and territorial supervisors for technology education and/or industrial arts.
Thus the raw total population for the study was 156. In two cases, an individual's name appeared on two different lists of leaders. Their names were removed from the larger of the two lists on which they appeared. This brought the population to 154. Furthermore, five state supervisors for technology education whose surveys were returned by the US Postal Service as undeliverable were removed from consideration for this study. Thus the total population was 149.
While many leaders in the field may not be members of the groups selected for this study, and despite the population limitations of any such study in technology education (see Volk, 1995) , this methodology provided a mechanism to select leaders recognizable as such to their peers.
Instrument
A careful review of the literature resulted in a list of approaches to technology education to be included on the instrument. The instrument was reviewed by six leading researchers in technology education from six different states and was refined on the basis of their recommendations.
The final survey instrument contained a list of twelve approaches to technology education which have appeared recently in professional literature. Each was assigned a letter from A to L. The instrument also included blank lines for write-in responses. The approaches included on the instrument are listed in Table 1 . Every item on the list was further described with a parenthetical statement. For example, the item "constructive methodology" was described as "hands-on activities for teaching school subjects."
Respondents were asked to rank the three approaches they felt were the most appropriate at the elementary, middle, and secondary school levels. Thus each instrument contained fields for nine responses: one each for the respondent's first, second, and third choices at each of three levels of schooling. This was to be done by writing the letter corresponding to the respondents' choice in each of the fields.
Data Collection
The data were collected in the first quarter of 1995. One hundred fifty-four surveys were prepared. Each potential respondent was assigned a distinctive identification number which distinguished them as an individual and as a member of one of the six population groups (TECA officers, AVA-TED board members, ITEA board members, teacher excellence award winners, state supervisors, and chairs of NCATE-approved technology education programs). The surveys were coded using the same scheme. Each potential respondent was mailed a personalized letter, the appropriately numbered survey, and a postage-prepaid envelope. The letter informed the addressee of the intent of the research and thanked him or her for participating.
Individuals who did not respond within a specified time frame were mailed or faxed follow-up letters. In all, 131 individuals (87.9%) returned usable instruments. Group response rates were as follows: state supervisors, 83.7%; teacher educators, 89.2%; teachers, 84.8%; ITEA board members, AVA-TED board members, and TECA officers, 100% each.
Data Analysis
Since respondents were asked to rank their choices, responses were weighted in the following manner: one point for each third-choice response, two points for each second-choice response, and three points for each first-place response. These points were summed to determine each item's weighted score assigned by each group at each grade level.
To address the first research question, ranks were computed for the items based on these weighted scores. At each level of schooling, a separate ranking was calculated for each group of leaders; in addition, a ranking based on the responses of all groups was calculated for each level of schooling.
To address the other two research questions, which related to agreement among groups and among grade levels, the Kendall concordance (W) statistic was employed.
Results
Research Question 1: Which approaches are perceived by the selected leaders of technology education as most appropriate for elementary-, middle-, and highschool technology education?
Based on all responses, the total weighted score of each item was calculated for each of the three levels of schooling (elementary, middle and high school). Applied/practical science (91) a The number is the item's weighted score at the respective level of schooling.
The table suggests strong agreement regarding the most appropriate approaches to elementary-school technology education; constructive methodology was the top choice of more than twice as many respondents as any other approach. At the middle-school level, the modular approach to technology education was the highest-ranked of the aggregate, although design/problemsolving received strong support as well. At the high-school level there was, in essence, a virtual tie among three approaches.
Additionally, two items were highly ranked at all three levels of schooling. Design/problem-solving was ranked second at each level by the aggregate; math/science/technology integration was ranked among the top five at each level. Finally, four of the top five items at the elementary-school level were also among the top five choices at the middle-school level.
It should be noted that the aggregate listings in Table 2 consider each respondent equally, and thus differ from "true rankings" Kendall (1947, p. 410) in Tables 3, 4 and 5 which are based on group data, not individual responses. A ranking of the items on the instrument (including an item for "other choice") was identified for each of the groups surveyed. Research Question 2 concerned whether these six rankings were in agreement. Kendall's concordance (W) statistic (see Hays, 1976 ) is specifically intended for this purpose. It is a measure of "general agreement" among more than two rankings (Kendall, 1947, p. 410) , and as such was the appropriate means for addressing this research question. 3 Tables 3, 4 , and 5 present the results of the calculations for each level of schooling. Again, item names have been abbreviated. The six groups were found to be significantly in agreement at all three levels of schooling (p<.01 in all cases). 4 Kendall's original test for significance (Kendall, 1948) was employed over the more common chi-square equivalent (Hays, 1976) because of the number of rankings.
The concordance figures indicate that the six groups in the study were considerably more in agreement regarding the appropriateness of approaches at the elementary level (W adj = .836) than at the middle-school level (W adj = .639); they were in less agreement about the high-school level (W adj = .566) than the middle-school level. Symbolically, this may be expressed as W elementary > W middle > W high-school ; in general, the groups of leaders in technology education surveyed tended to agree about which directions would be most appropriate for the field at each level of schooling.
Research Question 3. Do leaders feel that the same approach(es) to technology education are applicable at all three levels of schooling?
The benefit of testing for the significance of Kendall's W calculated for agreement among groups of leaders (Research Question 2, above) is that significant concordance among a set of rankings implies that a "true ranking" of items exists. Significance was found for intergroup concordance at the elementary, middle, and high school levels, so the orders in which the items appear on Tables 3, 4 , and 5 may be considered "true." According to Kendall (1947 Kendall ( , 1948 , a "true ranking" is the order assigned to a series of objects judged by three or more concurring judges.
Research question 3 concerned the concordance of these three rankings. Kendall's W was used again, in this instance to identify agreement among the true rankings at the various levels. The result (W adj = .122) was found not to be significant (p>.05), suggesting that no true ranking of items on the instrument exists when level of schooling is not taken into account. Three pairwise post-hoc Spearman's rho (r s ) tests were performed to determine whether significant correlations could be found between any of the pairs of grade levels. Again the results were not significant (p>.05). Table 6 summarizes the statistics calculated for this research question. There was a perceptible, albeit statistically insignificant, correlation between favored approaches to elementary-and middle-school technology education, and a weak correlation between approaches at the middle-and highschool levels. It is clear from the comparisons of opinions at the elementary-and high-school levels, as well as from the simultaneous comparison of all three levels of schooling, that the groups felt that technology education should be approached quite differently at the elementary level than in secondary technology courses.
Discussion
The review heretofore of the results of the study has begged a serious question: what do the items on the instrument mean? Did they mean the same things to all respondents and to all groups? The overwhelming support for constructive methodology at the elementary level suggests some degree of shared meaning within and across groups, yet a variety of interpretations might still be possible. On the other hand, the groups were clear in recommending an emphasis on design at all levels, and a career awareness emphasis in elementary and middle school.
Two major points may be made about the results of this study, neither of which are hampered by possibilities of multiple interpretations of specific instrument items.
It is clear from the results of the study that there is significant agreement about approaches to technology education among widely varied groups of leaders in the field. This agreement is very strong at the elementary level, less so at the middle-school level, and even less so at the high-school level. This may confirm the sense some professionals have that the field's high-school program has yet to be solidified (e.g., Savage & Bosworth, n.d.) . Although the ITEA and AVA-TED have historically represented significantly different philosophies (Bell, 1964) , there was surprising agreement between the boards governing the two. Both felt that the student-centered approach was the most appropriate at the middle-school level, for example-although this approach received very little support from any other group. The boards-both of which were comprised of individuals represented by three of the other groups (teachers, supervisors, and teacher educators)-also supported a career emphasis at the elementary and middle-school.
Second, the six groups of leaders indicated that an approach to technology education appropriate at one level of public education may not be as appropriate at another. Respondents overwhelmingly chose to view technology education as a method at the elementary level; at the middle school level, they regarded it from an organizational standpoint. There was less agreement at the high school level, where the top choice related to the content of technology education and its integrative nature. Despite this variety, at all levels the leaders placed the process of design second among all priorities at every level of schooling.
The implications for K-12 curriculum and program development, including the impending national technology education standards, may be that technology education cannot be explicated by a single model which is simpler at lower grade levels and more complex in later schooling. Perhaps the form which such a curriculum would take should vary. At the high-school, for example, a list of what students should know might be sensible if technology education at that level has a content focus. But elementary-school technology education, the results of the survey suggest, is not simply a watering-down of secondary curricula.
Final Thoughts
For technology education, "it is clear that the good old days no longer exist" (Johnson, 1993, p. 45) . It seems unlikely that the profession can survive in the current educational climate without redefining its role in the public schools. If this is to be done, the field has a variety of approaches to and models of technology education among which to choose.
This study has raised and addressed a number of questions about appropriate models for technology education at different levels of schooling. The purpose in raising such questions is not to accentuate division in the field-in fact a substantial degree of consensus was found. On the other hand, the purpose is not to employ this consensus to understate the seriousness of the immediate problems the profession faces. Rather, the purpose in raising these questions is to identify agreement and diversity in the field. Such inquiry should be an ongoing process and should help to ensure that leaders in the profession have appropriate information upon which to base decisions about the future of the profession.
